Antioxidative properties of histidine and its effect on myocardial injury during ischemia/reperfusion in isolated rat heart.
We wished to determine whether histidine scavenges hydroxyl radical, H2O2, and superoxide anion in vitro and to investigate the protective effect of histidine on isolated perfused rat hearts after global ischemia (40 min) and reperfusion (30 min) (I/R). Left ventricular (LV) function was recorded and coronary effluent was collected for measurement of lactate dehydrogenase (LDH) before ischemia and at 5, 10, 15, and 30 min of reperfusion. At the end of the experiment, a portion of the LV wall was fixed with 2% glutaraldehyde for morphological analysis; the remaining heart was immediately frozen in liquid nitrogen for determination of adenine nucleotides. Histidine effectively quenched hydroxyl radicals and H2O2, but not superoxide anions, in in vitro and in vivo conditions. Hearts treated with histidine exhibited significantly greater functional recovery during reperfusion as compared with nontreated hearts (p < 0.05). Cell morphology was well preserved, and enzyme release was significantly attenuated by histidine treatment (p < 0.05). Histidine raised the ATP level to 73% and the creatine phosphate level to 68% of normal control during reperfusion. Total adenine nucleotide pool and energy charge rate in histidine-treated hearts significantly increased as compared with those in nontreated hearts (p < 0.05), but no effect on ATP and creatine phosphate was noted during ischemia, Histidine prevents postischemic reperfusion injury in isolated heart by inhibiting reactive O2 species and preserving high-energy phosphates (HEP).